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ABSTRACT 

During the third meeting of the Apollo Emergency 

Egress Working Group, a question was raised pertaining to the 

method of venting the command module on the launch pad if the 

crew was unable to do so. The time required to vent the space- 

craft bears a direct relation to the time required to effect an 

emergency egress. This memorandum documents the history and 

present status of the matter and proposes a course of action 

for refining the time required to effect egress. Although not 

related to emergency egress, an unresolved question relating 

to cabin pressurization is also discussed. 
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INTRODUCTION 

Dur ing  t h e  t h i r d  m e e t i n g  o f  t h e  Apol lo  Emergency E g r e s s  
J_ Working Group, a  q u e s t i o n  was r a i s e d  a s  t o  t h e  method of v e n t i n g  

t h e  command module on t h e  l a u n c h  pad i f  t h e  crew was u n a b l e  t o  do 
s o .  If t h e  p r e s s u r e  i n  t h e  CM c a b i n  i s  s i g n i f i c a n t l y  g r e a t e r  t h a n  
ambient  ( e . g . ,  more t h a n  two o r  t h r e e  i n c h e s  o f  w a t e r ) ,  t h e  i n n e r  
h a t c h  cannot  be opened because  o f  t h e  p r e s s u r e  l o a d i n g ,  An a c t i o n  
i t e m  was p l a c e d  on North American A v i a t i o n  t o  d e t e r m i n e  what pro-  
v i s i o n s  e x i s t  f o r  v e n t i n g  t h e  c a b i n  and what improvements coul-d be 
s u g g e s t e d  f o r  s p e e d i n g  up t h e  o p e r a t i o n .  The a c t i o n  i t e m  remained 
open d u r i n g  t h e  f o u r t h  mee t ing  o f  t h e  working group a s  t h e r e  was no 
one p r e s e n t  f rom NAA t o  r e p o r t .  A t  t h e  f i f t h  working group mee t lng ,  
however, an ASP0 p o s i t i o n  on t h e  m a t t e r  was made known, and t h e  
a c t i o n  i t e m  was c l o s e d .  T h i s  memorandum documents t h e  n i s t o r y  
and p r e s e n t  s t a t u s  o f  t h e  q u e s t i o n  and  p r o p o s e s  a  c o u r s e  o f  a c t i o n  
f o r  r e f i n i n g  t h e  t i m e  r e q u i r e d  t o  e f f e c t  e g r e s s .  Although n o t  
r e l a t e d  t o  emergency e g r e s s  c o n s i d e r a t i o n s ,  an u n r e s o l v e d  q u e s t i o n  
p e r t a i n i n g  t o  c a b i n  p r e s s u r i z a t i o n  i s  a l s o  d i s c u s s e d .  

HARDWARE CONFIGURATION 

Only a  l i m i t e d  p o r t i o n  o f  t h e  command module h a t c h  con- 
f i g u r a t i o n  i s  p e r t i n e n t  t o  t h i s  d i s c u s s i o n ,  S p e c i f i c a l l y ,  t h e  
o r i g i n a l  q u e s t i o n  d e a l t  w i t h  t h e  i n n e r  o r  p r e s s u r e  h a t c h  which i s  
l o c a t e d  on t h e  s i d e  of t h e  command module. T h i s  h a t c h  s e a l s ,  
from t h e  i n s i d e ,  a g a i n s t  an  O-ring ar rangement  which i s  l o c a t e d  
on t h e  i n n e r  p e r i p h e r y  o f  t h e  open ing  i n  t h e  CM p r e s s u r e  h u l l .  
A l a t c h i n g  sys t em f o r c e s  t h e  s e a l i n g  s u r f a c e  o f  t h e  h a t c h  a g a i n s t  
t h e  O-ring a r rangement ,  t h u s  s e a l i n g  t h e  c a b i n  f o r  p r e s s u r i z a t i o n ,  
Due t o  t h i s  a r r angement ,  any o v e r - p r e s s u r e  i n  t h e  c a b i n  ',elids t o  
i n c r e a s e  t h e  p r e s s u r e  a g a i n s t  t h e  O-ring. 
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The p r e s s u r e  h a t c h  has an  a r e a  on t h e  o r d e r  of 1200 
s a u a r e  i n c h e s .  Hence, a  p r e s s u r e  d i f f e r e n t i a l  o f  5 p s i  c o r r e -  
swonds t o  a  f o r c e  o f  some 6000 pounds.  The h a t c h  canno t  be 
opened u n l e s s  t h i s  f o r c e  i s  r educed  t o  some r e a s o n a b l e  l e v e l ,  
s a y  abou t  100 pounds. 

' " ~ r i ~  Report  - Attendance  a t  Apol lo  Emergency E g r e s s  
Working Group Meeting,  Februa ry  1 6 ,  1 9 6 6 , "  by L, G ,  M i l l e r ,  
Bellcomm Memorandum f o r  F i l e ,  d a t e d  March 3, 1966.  



THE EGRESS PROBLEM 

Having been a sked  t o  deve lop  a n  e g r e s s  p l a n  fcr AS-202 ,  
t h e  Emergency E g r e s s  Working Group sough t  a  s i t u a t i o n  which would 
e x e r c i s e  t h e  r e s c u e  sys tem t o  t h e  g r e a t e s t  p o s s i b l e  d e g r e e .  
Although AS-202 i s  n o t  a  manned f l i g h t ,  i t  was f e l t  t h a t  a demon- 
s t r a t i o n  o f  t h e  e f f e c t i v e n e s s  o f  emergency e g r e s s  p r o v i s i c n s  unde r  
o p e r a t i o n a l  c o n d i t i o n s  c o u l d  be s t a g e d  and t h a t  such  a demon- 
s t r a t i o n  was n e c e s s a r y  i n  o r d e r  t o  man-rate  t h e  e g r e s s  p l a n .  
C o n s i d e r i n g  t h e  t i m e  r e q u i r e d  t o  e f f e c t  a  r e s c u e ,  a  s i t u a t i o n  
whereby a l l  t h r e e  a s t r o n a u t s  a r e  i n c a p a c i t a t e d  r e p r e s e n t e d  a 
w o r s t  e a s e .  It was d e c i d e d  t o  p l a n  t h e  d e m o n s t r a t i o n  on that 
b a s i s .  

A s  v i s u a l i z e d ,  t h e  r e s c u e  team would, upon o r d e r s ,  
make i t s  way t o  t h e  u m b i l i e a l  t o w e r ,  a s c e n d  t h e  e g r e s s  e l e v a t o r ,  
and c r o s s  t h e  CM Access A r m  which,  by t h a t  t i m e ,  would be  locked  
i n  p l a c e .  An NAA h a t c h  t e c h n i c i a n  would a s s i s t  i n  removal  o f  
t h e  boos t  p r o t e c t i v e  c o v e r  and o u t e r  ( a b l a t i v e )  h a t c h .  If ,  how- 
eveG t h e  c a b i n  p r e s s u r e  was s i g n i f i c a n t l y  g r e a t e r  t h a n  a m b i s n t ,  
t h e  i n n e r  h a t c h  c o u l d  n o t  be opened u n t i l  t h e  p r e s s u r e  was b l e d  
down t o  two o r  t h r e e  i n c h e s  o f  w a t e r  ( i . e . ,  approx ima te ly  a 1 0 0  
pound f o r c e  would t h e n  u n s e a t  t h e  h a t c h ) .  

I n f o r m a t i o n  t h e n  a v a i l a b l e  i n d i c a t e d  t h a t  t h e  c a b i n  
would undergo a  l e a k  t e s t  f o l l o w i n g  p r e s s u r e  h a t c h  i n s t a l l a t i o n  
and t h a t  t h e  c a b i n  would be p r e s s u r i z e d  a t  l i f t - o f f .  Normally,  
one o f  t h e  a s t r o n a u t s  would manual ly  o p e r a t e  t h e  c a b i n  v e n t  
r e l i e f  v a l v e  i f  t h e  c a b i n  had t o  be d e p r e s s u r i z e d ,  Depres-  
s u r i z a t i o n  o f  an unmanned s p a c e c r a f t ,  o r  one i n  which t h e  a s t r o -  
n a u t s  o r  v e n t  v a l v e s  a r e  n o t  f u n c t i o n i n g ,  c o u l d  t a k e  p l a c c  from 
t h e  o u t s i d e  t h r o u g h  a bulkhead- type  f i t t i n g  i n  t h e  p r e s s u r e  
h a t c h .  The P i t t i n g  i s  f u r n i s h e d  f o r  t h e  Module Leakage T c ~ i t  
U n i t ,  Sl4-079, t h e  NAA ground s u p p o r t  equipment used t o  pe1,raorw 
t h e  c a b i n  l e a k  check .  The f i t t i n g  i s  n o t  a c c  s s i b l e  un%j1 t h e  
BPC i s  removed and t h e  o u t e r  h a t c h  i s  opened,  5 

The ~14-079 was used a t  t h e  l a u n c h  pad dur i r lg  check-  
o u t  a c t i v i t i e s  a s s o c i a t e d  w i t h  AS-201. When i t  was found that 
d e p r e s s u r i z a t i o n  of  t h e  c a b i n  was t a k i n g  t o o  mueh t i m e ,  the 
u n i t  was d i s c o n n e c t e d ,  and t h e  c a b i n  p r e s s u r e  was a l lowed t o  
ven t  d i r e c t l y  t h r o u g h  t h e  f i t t i n g  i n  t h e  p r e s s u r e  h a t c h .  Even 
s o ,  i t  t o o k  a p p r o x i m a t e l y  t e n  minu tes  b e f o r e  a u d i b l e  ev idence  
of  v e n t i n g  c e a s e d .  T h i s  i n f o r m a t i o n  does  n o t  c o n s t i t u t e  a  
v a l i d  b a s i s  f o r  an  a p p r a i s a l  o f  t h e  s i t u a t i o n ,  P t  does  i n d i c a t e ,  
however, t h a t  a r e a l  problem c o u l d  e x i s t  under  c e r t a i n  circum- 
s t a n c e s .  It i s  a l s o  p o s s i b l e  t h a t  a  somewhat l e s s e r  problem 

*we a r e  n o t  concerned  h e r e  w i t h  a c t i v i t i e s  p r i o r  t o  space-. 
c r a f t  c l o s e - o u t  s i n c e  t h i s  i s  n o t ,  by d e f i n i t i o n ,  w i t h i n  t h e  
scope  o f  t h e  Emergency E g r e s s  Working Group. 



may even e x i s t  when t h e  c a b i n  v e n t  r e l i e f  v a l v e  i s  u s e d ,  Again,  
v a l i d  d a t a  a r e  n o t  a v a i l a b l e ,  b u t  t h e  t i m e  r e q u i r e d  f o r  d e p r e s -  
s u r i z a t i o n  would add d i r e c t l y  t o  t h e  t i m e  computed f o r  pe r fo rming  
an una ided  e g r e s s .  T h i s ,  o f  c o u r s e ,  might  i n f l u e n c e  % h e  d e c i s i o n  
of t h e  T e s t  S u p e r v i s o r  t o  i n i t i a t e  e g r e s s .  

ASPO POSITION 

A r e c e n t  MSC i n t e r n a l  l e t t e r  f rom t h e  Systems Eng inee r -  
i n g  D i v i s i o n ,  PS, t o  t h e  F l i g h t  Crew D i v i s i o n ,  CF, s e t  f o r t h  t h e  
ASPO p o s i t i o n  on t h i s  m a t t e r .  It s t a t e d  t h a t  any s e r i e s  o f  
e v e n t s  which might  p r e v e n t  CM v e n t i n g  from i n s i d e  t h e  c a b i n  o r  
l e a d  t o  t h e  d i s a b l i n g  o f  a l l  t h r e e  a s t r o n a u t s  on t h e  pad was s o  
remote  t h a t  a c t i v e  c o n s i d e r a t i o n  o f  t h e  problem was noT, war- 
r a n t e d .  Even s o ,  i t  was n o t e d  t h a t  some gu idance  was n e c e s s a r y  
a s  a p r e c a u t i o n .  The l e t t e r  went on t o  s t a t e  t h a t  t h e  r e s c u e  
team s h o u l d  u s e  any means, t o  i n c l u d e  p h y s i c a l l y  damaging t h e  
s p a c e c r a f t ,  t o  remove t h e  a s t r o n a u t s  i f  such  a  s i t u a t i o n  was t o  
a r i s e .  T h i s  e f f e c t i v e l y  c l o s e d  t h e  a c t i o n  i t e m  on N A A ,  

NAA RESPONSE - 
S h o r t l y  b e f o r e  t h e  ASPO p o s i t i o n  was made known, R, F. 

G a t e l y  o f  NAA made a v e r b a l  r e s p o n s e  t o  t h e  EEWG a c t i o n  i t e m ,  
He s t a t e d  t h a t  NAA would r e q u e s t  t h a t  t h e  Ground O p e r a t i o n s  
Requi rements  P lan  be changed t o  r e q u i r e  t h a t  t h e  s p a c e c r a f t  be 
m a i n t a i n e d  a t  ambient  p r e s s u r e  from t h e  t i m e  o f  s p a c e c r a f t  c l o s e -  
o u t  u n t i l  l i f t - o f f .  It i s  n o t  c l e a r  a t  t h i s  t i m e  whether  
(1) t h i s  r e q u e s t  w i l l  be pu r sued  by NAA o r  ( 2 )  t h e  s o l u t i o n  i s  
a s  s imple  as i t  a p p e a r s  t o  be .  

A t  any r a t e ,  t h e  NAA r e s p o n s e  d i d  n o t  i n c l u d e  any on- 
pad d e p r e s s u r i z a t i o n  t i m e s  t h r o u g h  e i t h e r  t h e  c a b i n  v e n t  r e l i e f  
v a l v e  o r  t h e  s m a l l e r  f i t t i n g  on t h e  p r e s s u r e  h a t c h .  It would 
seem t h a t  t h i s  i n f o r m a t i o n  i s  d e s i r a b l e ,  i f  o n l y  t o  s e t t l e  t h e  
q u e s t i o n  once and f o r  a l l .  The i n f o r m a t i o n  might  be o b t a i n e d  
i n  c o n j u n c t i o n  w i t h  t e s t s  on AFRM 008 a t  MSC, A s  i t  s t a n d s ,  
c o n c r e t e  numbers do n o t  seem t o  be a v a i l a b l e .  

Although n o t  r e l a t e d  t o  emergency e g r e s s ,  t h e  NA4 
p r o p o s a l  h a s  g i v e n  r i s e  t o  a minor  p r o c e d u r a l  q u e s t i o n  which 
d e s e r v e s  c o n s i d e r a t i o n .  The CM c a b i n  i s  purged  w i t h  gaseous  
oxygen p r i o r  t o  c l o s e - o u t ,  and a 100% oxygen a tmosphere  i s  
m a i n t a i n e d  d u r i n g  t h e  m i s s i o n .  I f  t h e  c a b i n  i s  v e n t e d  t o  
ambient  p r e s s u r e ,  t h e r e  might be some l e a k a g e  o f  a i r  o r  o t h e r  
g a s e s  back i n t o  t h e  c a b i n .  O f  c o u r s e ,  t h e  problem c o u l d  be  
a l l e v i a t e d  by s p e c i f y i n g  t h a t  t h e  c a b i n  be m a i n t a i n e d  a t  a 
s m a l l  p o s i t i v e  p r e s s u r e  d i f f e r e n t i a l  w i t h  r e s p e c t  t o  ambien t .  
It i s  s u g g e s t e d  t h a t  t h i s  be c o n s i d e r e d  by MSC, assuming t h a t  
any l e a k a g e  would be u n d e s i r a b l e ,  



SUMMARY 

Although it is unlikely that all three astronauts 
could become disabled while awaiting lift-off, the possibility 
has been recognized and an approach has been provided for 
effecting an on-pad rescue. 

The writer has been unable to determine the CM cabin 
pressure, following spacecraft close-out, with any certainty. 
Depending on this pressure, the time required to perform an 
unaided egress could differ significantly from the figures 
presently being used for planning purposes. It is suggested 
that experimental data on depressurization time be obtained 
over a range of possible cabin pressures in order to size the 
potential impact on egress. Of equal importance is the deter- 
mination of the maximum CM over-pressure at which the inner 
hatch seal can be broken by the astronauts and/or the rescue 

team. As suggested in a recent mem~randum,~ it might also be 
of interest to assess the benefit of operating the post landing 
vents to reduce depressurization time. This test program might 
be accomplished in conjunction with AFRM 008 testing at MSC. 

Finally, it is suggested that the CM cabin be vented 
upon conclusion of the cabin leak test. A small positive pres- 
sure differential should be maintained in the cabin, the 
maximum value being determined by the test program outlined 
above. A device capable of accurately measuring low pressure 
levels is required in the CM, and its presence should be 
verified. 

Copy to 
See next page 

L. G. Miller 

'" CSM Depressurization Considerations for Astronaut Pad 
Abort," Case 330, by T. A. Bottomley, Jr., Bellcomm Memorandum 
for File, dated 3/29/66. 
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